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® INK-JET PRINTING HEAD AND METHOD OF MAKING IT. 
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@ An ink-jet printing head (1) has a chamber (2) lor 
colour liquid and a unit (3) for applying the liquid to 
a carrier (4). The unit (3) is provided with through 
openings (6) connected to the chamber (2) and 
consists o1 £ multilayer structure some layers ot 
which iorm electrodes (7,8) and current-feeding con- 
tacts as well as a magnetic layer (12). At the mo- 
ment o1 applying a voltage pulse to the electrodes (7 
and 8) an electrodynamic force is generated ejecting 
a liquid drop trorn the opening (8). A method o1 
making the printing head is also proposed. 
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A JET PRINTING HEAD AND A MANUFACTURING METHOD THEREFOR 



Technical Field 

The jDiesent invention relate? 1o printing de- 
vices and in particular to a jet printing head and a 
rrienulacturing nnelhod theretor. 

Background Art 

A known jet printing head comprises a chcnn- 
ber suited to hold an inking liquid, one oi its walls 
having nozzles uniformly disposed in rows and 
leptesenting capillary holes. Each nozzle has a pair 
o1 electrodes separated by an insulating rod whose 
conical end laces the nozzle. The nozzle also has a 
conical inlet and a cylindrical oullet connected 
theiewlth. As pulse voltage is applied to the elec- 
trodes, the liquid in the respective nozzles is in- 
stantaneously heated whereby a maximum pres- 
sure characteristic of pin-point microexplosions is 
produced at the cylindrical outlet ot the nozzle. The 
inking liquid is discharged trom the nozzle onto a 
data medium to make a corresponding record (ct. 
SU, A, 1100142). 

One ot the disadvantages ot such a structure is 
associated with unwanted complexities involved in 
production of a nozzle having conical and cylin- 
drical sections which should be made to a high 
accuracy because even a slight deviation from 
pieset paramelers impairs geometry ot a drop of 
inking liquid coming out ot the nozzle, a factor 
ccvej sely affecting printing quality. Likewise the 
insulating rods should meet stringent tequirements 
lot accuracy in production and insiallation. This 
calls for the use of precision equipment and skilled 
labour, vs^hich substantially increcse$ the ccst ot 
such £ printing facility. Furlhermote, frequent dras- 
tic temperature changes in the liquid cause wear of 
the electrodes and the rod. Also, the liquid should 
be otfen changed due to its disintegiation in heat- 
ing. 

There is further known a printing head with an 
electric means for supplying a conducting liquid 
dye staff to a data medium, vv'hich comprises an 
inking chamber with an assembly suited to supply 
said liquid dye stati and having a plurality of tubes 
o1 a sufficiently large diameter, said tubes being 
essentially capillary nozzles. The known printing 
head comprises a multitude ol pairs of electrodes, 
each of which is fitted on diametrically opposite 
sides of the tubes at right angles to the tube axis, 
as v.'ell as a permanent C-magnet encompassing 
the head so that the magnetic field ot the magnet 
passes through all the holes (cf. Us. p, 4023180). 
On application ot a voltage pulse lO a pair of 



electiodes, they vvill pass current due to electric 
conduction of the liquid. As said current interacts 
with the field of the petmanent magnet, there is 
produced an elecirodynamic force ejecting a diop 

5 of inking liquid from the given capillary tube. Al- 
though a fairly small current passed through the 
electrodes does not cause their failure and dis- 
integration of the inking liquid, the construction of 
the disclosed printing head is rather complicated 

70 due to the need for inserting the electrodes in the 
capillary tubes and aligning them in a precise rrian- 
ner relative to the tube axis. If the alignment is not 
exact, printing quality is drastically impaired. More- 
over, it is practically impossible to connect the 

76 electrodes securely to current buses. FlnaMy, a 
reliable dischaige ol drops of inking liquid from the 
head nozzles necessitates similar conditions for 
each capil'ary tube, that is, a similar magnetic field 
in the zone where the electrodes are positioned 

20 and similar strength of a current pulse flovv'ing 
therethrough. In the case of a C-magnet the mag- 
netic field in the centre is much weaker than that 
round the periphery, a factor substantially affecting 
printing quality due to impaired formation ot drops 

25 of liquid discharged from the capillary tubes. Fur- 
thermore, the size of the C-magnet must exceed 
by many times the area occupied by the capillary 
tubes to obtain an essentially uniform field over the 
entire area of the printing head. 

30 

Disclosure of the Invention 

The object of the invention is to create a liquid 

36 supply assembly ol a jet printing head, in which a 
relatively simple novel design would ensure similar 
magnetic intensity for each capillary tube in pass- 
ing current pulses through electrodes thereol. 

There is provided a jet printing head compris- 

40 ing a chamber holding a conducting liquid dye staff 
and an assembly suited to supply said liquid to a 
data medium and having rows of capillary nozzles 
and electrodes, in which, according to the inven- 
tion: each row of nozzles has a common electrode 

«5 of one polarity, while each nozzle in this group has 
an individual electrode of opposite polarity, all the 
electrodes being disposed in one plane at right 
angles to the nozzle axis. Said supply assembly is 
also provided with current buses o1 the individual 

60 electrodes, which are arranged in a plane parallel 
to the electrode plane, separated therefrom by a 
dielectric layer, oriented along lines cicssing with 
the lines interconnecting the electrodes ol each 
group at an angle of 90* and jointed to the individ- 
ual electrodes of the respective groups, A oerm.a- 
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nent ir.sgnel oi such a Qroup lepiesenis a mag- 
netic )£yei art anged in a plane para 'lei lo ihe plane 
conjoining said groups o1 the elecliodes on the 
opposite side of the inking liquid. 

Such a structure o1 the proposed printing head 
has a nunnber o1 advantages, lor example, simplier 
design due to a smaller number ot current leads 
(one bus lor a row ot nozzles) and better printing 
quality owing to more reliable ejection of drops 
iiom Ihe nozzles, which is attributable to uniform 
intensity of the field set up by the magnetic layer. 
Furthermore, the printing head according to the 
invention allows manufacturing a supply assembly 
with a practically unlimited number of nozzles. 

The proposed printing head is manufactured 
by terming a laminated structure vv'ith conducting 
and insulating layers arranged* in rows and con- 
stituting electrodes and buses, and by subsequent- 
ly cutting through capillary holes. 

Brief Description of the Drawings 

The invention v/ill now be described further 
v^lth reference to a specific embodiment thereof, 
taken in conjunction with the accompanying draw- 
ings: 

FIG. 1 is a general view of a jet printing head 
according to the invention; 
FIG. 2 is section 11-11 of FIG. 1; 
FIG- 3 is section Ill-Ill of FIG. 2; and 
FIG. 4 is section IV-IV o1 FiG. 2. 



Best Mo6e of Carrying out the Invention 

Relerring to FIG. 1 the proposed printing head 
designated as a whole with refeience numeral 1 
comprises a chamber 2 filled with a conducting 
iiquid dye staff and an assembly 3 suited to supply 
the inking liquid to a data medium A. 

The assembly 3 (FIG. 2) suited to supply the 
inking liquid is a multilayer structure formed on a 
base 5 and having through holes 6 which are in 
communication with the chamber 2. The holes 6 
ate disposed in rows along parallel lines, their axes 
bring perpendicular to the surface of the inking 
liquid. Each row of said holes has an electrode 7 
common to all the holes in the given row, the total 
number of such common electrodes being equal to 
the number of rows of the holes 6. Said electrodes 
are made as buses arranged on the inner side of 
the base 5 facing the chamber 2. Moreover, each 
hole in said rows is provided with an individual 
electrode 8. The electrodes 8 are arranged in the 
same plane as the elect rodes 7 at right angles to 
the axis containing the capillary holes 6 but on the 
diametrically opposite side o1 the holes in one row. 



?6 864 A1 A 

Thus, all the electrodes are locaieo on one side of 
the base 5 in the plane perpendiculai to the hole 
axis and foim one layer ot the mutti layer structure. 
The electrodes arranged in diffeient rov;'S are elec- 

£ trically insulated from one another. The individual 
sieciiodes 8 have current buses 9 located in a 
plane paialiel to the plane containing the electiodes 
8 and separated liom said electrodes by a dielec- 
tric layer iO. The buses 9 are oriented along lines 

70 perpendicular to the electrodes 7., each bus being 
connected only with one individual electrode in 
ditleient lows of said holes. 

So. as follows from FIGS 3 end 4, the elec- 
tiodes 7 and the buses of the eiectrodes 8 are 

7 5 arranged along mutually perpendicular crossing 
lines and separated by the dielectric layer 10. 

Jumpers 11 for connecting the individual elec- 
trodes 8 to the buses 9 pass thiough the dielectric 
layer iO parallel to the axes of the holes 6. 

20 Arranged on the outer side of the base 6 

opposite to the chamber 2 is a magnetic layer 12 
piotected with a film 13. An insulating layer 14 
protects the multilayer structure on the opposite 
side. 

2b The jet printing head according to the invention 

operates as follows. 

As a voltage pulse is applied to one of the 
buses 7 and to one of the buses 9, the electrode 
circuit of the corresponding capillary hole 6 related 

30 to the given electrodes is closed. Current flowing 
thiough said circuitinteracts with the magnetic field 
set up by the magnetic layer 12. due lo which 
there is produced an electrodynamic lorce ejecting 
a drop of ink from ihe respective capillary hole 6. 

36 vv'hich is directed to the data medium 4. 

The described jet printing head is iTianufac- 
lured as tollows. 

Applied to the base 5 ol a suitable dielectric 
n:aierial on one side by any known techniques are 

40 parallel rows of continuous strips ot a conducting 
rr.aterial forming the electrodes 7 and discontinu- 
ous strips 8 forming individual electrodes, the dis- 
tance between the applied continuous and dis- 
continuous strips being somewhat smeller than the 

45 diameter of capillary holes. 

The obtained one layer of the multilayer struc- 
tuje is topped with the insulating layer lO to which 
the conducting layer 9 is applied: the latter layer 
representing continuous strips perpendicular to the 

50 strips terming the electrodes 7. Thereafter conduct- 
ing jumpers are formed between the electrodes 8 
and the strips of the layers 9. The formed structure 
is coated with the insulating layer 14. Next, on the 
opposite side of the base 5 there is lormed the 

55 magnetic layer 12 topped with the protective film 
layer 13. Any known techniques will then be used 
to cut rows of holes in the obtained multilayer 
structure in the areas around the electrodes 7 and 
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the individual electrodes S. said holes passing par- 
tially through said electrodes. Then the supply as- 
sembly is joined 1o Ihe chamtiei 2. 

Incustiial Applicabiiily 

The jet printing head according to the invenlion 
allows coniactless application ot data to difletent 
media such as paper, "film and the like. Thus, the lo 
invention can be used in printing arts and data- 
providing equipment toi manufacturing alphanu* 
meric printers. 

76 

Claims 

1. A jet printing head comprising a chamber (2) 
adapted to hold a conducting inking liquid and 
having an assembly (3) suited to supply said 20 
liquid to a data medium (4) and provided with 
capillary nozzles (6) communicating with the 
chamber (2) and disposed in rowfs along par- 
allel lines, as well as electrodes (7. 8) with 
current buses, and a permanent magnet (12), P5 
characterized in that each row ot the holes 

(6) has one common electrode (7) ot one po- 
larity, while each nozzle (6) has an individual 
electrode (8) ot opposite polarity, all the elec- 
trodes being located in one plane perpendicu- so 
lar to the axis o1 the hoies (6), the supply 
assembly (3) being provided with current bus- 
es (9) ot the individual electrodes (8) disposed 
in a plane parallel to the electrode plane, sepa- 
rated from said electrodes by a dielectric layer 3b 
(10), oriented along lines perpendicular to the 
electrodes (7) in each row and connected to 
the individual electrodes (8) o1 the correspond- 
ing groups, and the permanent magnet (12) is 
a magnetic layer arranged in a plane parallel lo 40 
the electrode plane on the opposite side ot the 
inking liquid. 

2. A jet printing head as claimed in Claim 1, 
characterized in that the current buses (8) are <6 
connected to the individual electrodes by 
means of jumpers (il) passing through the 
dielectric layer (iO) parallel to the axes ot the 
capillary nozzles. 

60 

3. A jet printing head as claimed in Claims 1 and 
2, characterized in that the magnetic layer is 
coated with a protective film (13). 

4. A method of manulacturing a jet printing head 66 
as claimed in Claim l, characterized in that it 
comprises the steps oi forming on a base in 

one plane continuous and discontinuous strips 



placed in parallel to each other, lorming e 
dielectric layer, applying 1c said dielectric layei 
continuous strips disposed at right angles to 
raid continuous strips on the base with a view 
to forming current buses ot individual elec- 
trodes, connecting the continuous strips serv- 
ing as the buses of the individual electrodes 
by means of jumpers to the corresponding one 
individual electrode in each fow, applying on 
the opposite side o1 the base a continuous 
layer of magnetic material uniformly covering 
the entire base, applying a protective layer to 
the magnetic layer and a dielectric layer to the 
continuous strips forming the buses of the in- 
dividual electrodes, and forming through capil- 
lary holes in the multi-layer structure in the 
areas where the continuous and discontinuous 
strips are located so that said strips are par- 
tially cut. 
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